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DESIGN OF. A VACUUM SYSTEM-FOR SPARE DUOP-USMATRON TON SOURCES 
- 

- - . -  

To des ign  a vacuum system t o  test and hold  AGS spa re  duoplasmatron 

2) P r i n c i p l e  

The main c r i t e r i o n  f o r  t h e  vacuum system i s  t h a t  an  oxide cathode 

can be  outgassed,  a c t i v a t e d  and held- f o r  long pe r iods  as a n  AGS machine 

spa re .  

- _ _  - 

- - 

The major ou tgass ing  p~?oducts from a n  oxide cathode dur ing  a c t i v a t i o n  - 
--  - _ - -  - 

are  water vapor and carbon monoxide. 

p re s su re  less than  10 

These gases  must be  pumped t o  a 
-5 t o r r .  There must be  no hydrocarbon contaminat ion 

from the vacuum system o r  pumps. Many vacuum systems can do t h i s  j ob  but  

s o r p t i o n  pumps are i d e a l .  

Sorp t ion  pumps when cooled t o  l i q u i d  n i t rogen  temperature  can reduce 

-2 t h e  t o t a l  p re s su re  i n  a vacuum system t o  less than  10 t o r r .  The p a r t i c l e  

p r e s s u r e  of gases  l ike  H20, CO, N2, A r  and 0 

less than  

are reduced t o  p re s su res  

t o r r  whi le  gases  l i k e  H2, N e  and H e  are  only  reduced t o  

2 

-2 p re s su res  less than  10  t o r r .  It i s  t h e s e  lat'ter gases  wi th  low 

a c t i v a t i o n  ene rg ie s  f o r  s o r p t i o n  t h a t  make t h e  t o t a l  p r e s s u r e  i n  s o r p t i o n  

pumped vacuum systems when t h e  s t a r t i n g  gas  i s  a i r  a t  a tmospheric  pressure. ,  
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3) Vacuum System Design and Tests a The vacuum system i s  shown i n  F ig .  1. Each s o r p t i o n  pump ho lds  about 

two pounds of z e r o l i t e .  One pump w a s  charged wi th  Linde molecular s i e v e  

#13X, t h e  o t h e r  wi th  Linde molecular s i e v e  #5A. The molecular sieve #13X 

seemed t o  pump t h e  outgassing products  from t h e  f i lament  a t  l i q u i d  n i t rogen  

temperature  b e t t e r  t han  molecular s i e v e  #5A. This  observa t ion  needs 

f u r t h e r  t e s t i n g .  

The f i lament  w a s  outgassed slowly by c a r e f u l l y  inc reas ing  t h e  f i lament  

h e a t e r  c u r r e n t  u n t i l  t h e  ion  source T.C. gauge ind ica t ed  200 microns. A s  

t h e  f i lament  outgassed, t h e  p re s su re  w a s  he ld  a t  200 microns by a d j u s t i n g  

t h e  f i lament  h e a t e r  c u r r e n t .  The T.C. gauge above t h e  s o r p t i o n  pump never 

r o s e  above 20 microns. 

The f i lament  w a s  considered outgassed when t h e  f i lament  h e a t e r  cu r ren t  

read  28 amp and t h e  ion  source T.C. gauge ind ica t ed  25 microns. 

Af t e r  t h e  f i lament  w a s  outgassed, t h e  va lve  above t h e  s o r p t i o n  pump 

was c losed  and H2 leaked i n t o  t h e  vacuum system through a hea ted  Pd leak .  

When t h e  p re s su re  i n  t h e  vacuum system ind ica t ed  200 microns, t h e  Pd l eak  

was cooled and t h e  p re s su re  s t a b i l i z e d  a t  200 microns. The ion  source was 

then  pulsed a t  250 v o l t s  and a 25 amp a r c  d ischarge  was e s t a b l i s h e d  i n  t h e  

i o n  source.  

The ion  source was i s o l a t e d  from t h e  s o r p t i o n  pump by t h e  c losed  

va lve  and so  could be  considered a vacuum tube  with no sources  o r  s i n k s  of  

gas  (a lmost) .  

p e r i o d i c a l l y  because t h e  H2 i s  i o n  pumped i n  t h e  source.  

The only a t t e n t i o n  t h e  system needs i s  t o  l eak  i n  H2 gas 

L i f e  test  d a t a  i s  not a v a i l a b l e .  The f i r s t  f i lament  operated normally 

f o r  36 hours  be fo re  i n s t a l l a t i o n  i n  t h e  AGS l i n a c .  
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